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(57) ABSTRACT

A valve for dispensing moisture reactive liquids is disclosed.
The valve has a valve cup for tightly closing a container
including a through opening, and a first annular fold forming
a groove in a first, inner surface and a rib in a second, outer
surface. The valve includes a resilient grommet and a valve
stem. The valve stem includes a hollow tubular portion, defin-
ing a central bore snugly fitting in the grommet central bore
and extending on both sides of the grommet with a first end
opening to ambient and a second, opposite end being closed
by a circular end base greater than the diameter of the bore of
the grommet. The upper surface of the flange portion of the
grommet mates with the first, inner surface of the cup includ-
ing the portion of the grommet mating the groove formed by
the fold.

20 Claims, 3 Drawing Sheets
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1
VALVE FOR AN AEROSOL CONTAINER

This Application is the U.S. National Phase of Interna-
tional Application Number PCT/EP2012/050897 filed on
Jan. 20, 2012, which claims priority to European Application
Number 11152417.9 filed on Jan. 27, 2011.

TECHNICAL FIELD

The present invention relates to acrosol valves of the type
operated to dispense moisture reactive composition in acrosol
form, such as polyurethane foams. In particular, the present
invention relates to an aerosol valve design which allows
savings in terms of cup thickness whilst ensuring excellent
stability of the valve as a whole and, in particular of the
grommet, tightness, and reliability.

BACKGROUND FOR THE INVENTION

Typically, aerosol valves for dispensing a moisture reactive
composition in aerosol form such as a polyurethane foam are
fixed to a pressurized can by a cup closing the top opening by
means of a peripheral annular channel encasing a peripheral
can bead defining the perimeter of the can top opening. The
cup comprises a central bore through which a tubular resilient
grommet extends both above and below the cup (the expres-
sions “below” and “above” the cup refer herein to facing
inside and outside the can, respectively). The grommet is
roughly a hollow cylindrical tube which central bore opens at
both ends and which comprises at its end located below the
cup a substantially annular flange radially extending out-
wards and which upper surface contacts the lower (inner)
surface of the cup and is suitable for sealing against the latter.

A rigid valve stem is engaged snugly in the central bore of
the grommet extending both below and above said grommet
and is held in place by appropriate means (generally annular
flanges sandwiching the upper and lower portions of the
grommet). The valve stem is formed by a hollow tube closed
at a first end by an annular base forming a flange of diameter
greater than the one of the inner bore of the grommet and
which upper surface of the base flange is suitable for sealing
against the lower surface of the grommet flange. The lateral
wall of the tubular portion of the stem generally comprise
openings bringing in fluid communication the inner bore of
the stem with the interface between the stem base and the
grommet flange.

By tilting the portion of the valve stem extending out of the
grommet the sealing interface between the grommet flange
and the valve base is disrupted thus bringing in fluid commu-
nication the inner bore of the valve stem with the composition
contained in the can. Since the can is pressurized, the content
of the can is dispensed through the valve. When closed, the
valve must ensure that no moisture from the outside contacts
the content of the can, if the composition is reactive to mois-
ture. Examples of valve designs suitable for dispensing a
pressurized composition reactive to moisture, such as a poly-
urethane foam can be found in W02006/032061, U.S. Pat.
No. 6,425,503, U.S. Pat. No. 4,765,516, EP0.102.797,
W02009/042206, WO96/17795.

This type of cans and valve systems is for example, widely
used for polyurethane foam compositions, They are generally
sold in rather small format, typically 1 liter cans or less and
are disposable. This means that the cost ratio between con-
tainer (=can) and content (=PU foam) is quite critical and any
improvement towards a reduction of the former is beneficial
to both consumers and foam producers, provided the reliabil-
ity of the valve is maintained. This can be achieved by reduc-
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ing the thickness of the can walls, in particular the cup thick-
ness, but since the cans are pressurized, this solution is rather
limited for obvious mechanical reasons. Furthermore, the
tightness of the contact surface, on the one hand, between the
upper surface of the grommet flange and the lower surface of
the cup and, on the other hand, between the lower surface of
the grommet flange and the upper surface of the valve stem
base are critical to prevent any leak either of composition
leaking out of the container or moisture leaking into the
container. Moisture can penetrate into the can in particular
during use of the can as the valve is being tilted because, in
case the grommet is not stable enough, the seal between the
grommet flange and the cup bottom surface can be momen-
tarily disrupted. Furthermore, after a few tilting of the valve,
some crazes may form in the grommet where it contacts the
edge of the cup bore.

The moisture problem is addressed in U.S. Pat. No. 4,765,
516, wherein the cup comprises an annular rib of radius less
than the grommet flange radius, thus forming with the latter
an annular channel in which any moisture that would have
leaked through the interface between the cup bore and the
tubular portion of the grommet would accumulate and be
trapped in said channel.

In EP0.102.797, the stability of the grommet is ensured by
giving the cup and grommet flange maching frustoconical
geometries, which ensures a tight contact between at least
part of the two surfaces even during use.

W02009/042206 proposes to sandwich the flange of the
rubbery grommet between the cup on its upper side, and a
second metallic washer extending all the way from the top
edge of the can to the upper surface of the base of the valve
stem. This guarantees, beside an optimal stability of the
grommet, that no moisture can diffuse through the material of
the grommet. This solution is certainly very efficient to pre-
serve the content of the can from moisture, but the cost of the
can is rather high for a commodity product sold in such small
containers/

WO96/17795 solves the problem of tightness between
grommet and cup by injection moulding the grommet such as
to embed a portion of the bore.

U.S. Pat. No. 5,762,319, US2010/147897, and U.S. Pat.
No. 5,014,887 each discloses a valve cup comprising a sub-
stantially planar central portion joined to an intermediate
peripheral rim by a substantially vertical wall, said substan-
tially vertical first wall being provided with a fold extending
over a substantial portion of the wall circumference. The
intermediate peripheral rim is joined to a peripheral edge
suitable for sealingly fixing the cup to the top opening of a
container by a substantially vertical second wall. A grommet
is coupled to the cup as follows.

A central hollow tubular portion of the grommet snugly
fitting through a central bore located in the central portion of
the cup, whilst a base portion of the grommet extends radially
over the inner surface of the substantially planar central por-
tion. A substantially vertical peripheral wall extends from the
base of the grommet to mate the geometry of the substantially
vertical first wall of the cup, with a groove mating the fold in
said wall. This geometry ensure a good contact with between
the grommet and the cup, but it has a number of drawbacks.

First, it is expensive because much material is needed to
form the grommet base, as well as the cup. For pressure
containers produced at a scale of several millions units per
annum, any unnecessary waste of materials can cost a lot of
money. Second, the geometry of the cup is very intrusive into
the container, as it comprises two levels with two substan-
tially vertical walls. It follows that for a same capacity, head-
space comprised, a container comprising such bulky cups
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must be slightly larger than a container with a smaller cup
design. Here again, a small waste of material multiplied by
the production volume can results in high unnecessary pro-
duction costs. Finally, because of the intricate interlocking of
the grommet groove and the cup fold, both located on vertical
walls, they cannot be assembled but, on the contrary, the
grommet must necessarily be injected over the cup. Reducing
the choice of processes for the production of such high vol-
ume item is necessarily a drawback for the user.

It can be seen that, although numerous solutions have been
proposed to optimize aerosol valves suitable for dispensing
polyurethane foams, there remains much to do to reduce the
production cost and ensure at the same time an optimal sta-
bility and reliability of the valve. This and other problems are
solved by the present invention as is described in continua-
tion.

SUMMARY OF THE INVENTION

The present invention is defined in the appended indepen-
dent claims. Preferred embodiments are defined in the depen-
dent claims. In particular, the present invention concerns
valve for a pressurised dispensing container suitable for dis-
pensing a polyurethane foam, comprising:

(a) A valve cup comprising a substantially planar central
portion, and a peripheral edge suitable for sealingly fix-
ing the cup to the top opening of a container and thus
tightly closing the container, said cup being made of a
thin plate comprising a first, inner surface and a second,
outer surface, wherein the central portion comprises a
through opening surrounded by a first annular fold of
diameter, D, forming a groove in the first, inner surface
(3in) and a rib in the second, outer surface of the sub-
stantially planar central portion;

(b) A resilient grommet extending on both sides of the cup
through the cup opening, said grommet having a hollow
tubular portion defining a central bore, and at a first end
facing the interior of the container it comprises an annu-
lar flange portion of diameter greater than D, which
upper surface seals against the first, inner surface of the
cup’s substantially planar central portion,

(c) A valve stem comprising a hollow tubular portion defin-
ing a central bore, said valve stem snugly fitting in the
grommet central bore, and extending on both sides of the
grommet, with a first end opening to ambient and a
second, opposite end being closed by a circular end base
of diameter greater than the diameter of the bore of the
grommet, wherein the upper surface of the base is suit-
able for sealing against the lower surface of the grommet
flange.

The expression “thin plate” refers here as a plate which
thickness is much smaller than any dimension in the other
directions, i.e., at least one order of magnitude (10x), prefer-
ably two orders of magnitude (100x) smaller than any dimen-
sion in the main first, inner and second, outer surfaces.

The cup geometry comprising an annular fold and mating
grommet yield a double advantage: first, the annular fold
forms a stiffening rib which strengthens the cup structure, so
that lower grade metals or thinner plates can be used; second,
the grommet mating the fold geometry at the inner surface of
the cup stabilizes the grommet. Furthermore, in particular for
tilting valves, the valve stem base tends to slip on the lower
surface of the grommet reducing the compressing applied to
it compared with state of the art grommets. This extends the
lifetime of the grommet and again, a cheaper material or a
thinner grommet can be used.
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Preferred valves are tilting valves and gun valves, wherein
the central stem bore is in fluid communication with the
interface between the valve stem base and the grommet flange
via at least one lateral opening, so that the valve can be
actuated by tilting or pushing down, respectively, the valve
stem, which disrupts the seal at the interface between the
valve stem base and the grommet flange to bring the interior
of the container in fluid communication with the stem central
bore and with ambient.

It is preferred that the edge of the cup opening is rounded,
in order to reduce the wear of the grommet during use at said
location. In a preferred embodiment, the cup comprises a
substantially flat section between the annular fold and the
peripheral edge so as to increase the volume to height ratio of
the container, and thus spare some material. For the same
reason, it is preferred that the lower surface of the stem base
is substantially flat.

In yet another embodiment, the cup further comprises a
second annular fold adjacent and concentric with the first
annular fold, forming a rib in the first, inner surface and a
groove in the second, outer surface, and the upper surface of
the flange portion of the grommet preferably mates the geom-
etry of said second fold too. This geometry allows to further
stiffen the cup and to further stabilize the grommet.

The valve stem and grommets ran be produced separately,
typically by injection moulding, and assembled in a subse-
quent assembling step. Alternatively, the valve stem and
grommet are produced by an injection over injection mould-
ing process, preferably, the grommet being injected over the
valve stem as described e.g., in W0O9617795. Production rates
can be increased and seal between cup and grommet can be
enhanced if the grommet is injection moulded over the cup.

The grommet can be made of neoprene, as is usual in such
kind of valves, but in view of the structural advantages
yielded by the specific geometry of the valve of the present
invention, less performing materials, such as thermoplastic
elastomers (TPE) can be used instead, thus reducing substan-
tially the cost of production. Similarly the cup can be made of
stainless steel or aluminium, but thinner that state of the art
cups, or using lower grades steels or coated metals, such as tin
coated steel.

The present invention also concerns a pressurized con-
tainer containing a liquid to be dispensed, comprising a valve
as defined supra. The valve of the present invention is most
suitable for container, wherein the liquid to be dispensed is a
moisture reactive composition, and is preferably a polyure-
thane foam. The container should be suitable for working at
internal pressures of up to 14 bar, and should safely resist at
least 18 bar, preferably at least 20 bar, as could be encountered
if the container is exposed to a source of heat.

BRIEF DESCRIPTION OF THE FIGURES

For a fuller understanding of the nature of the present
invention, reference is made to the following detailed descrip-
tion taken in conjunction with the accompanying drawings in
which:

FIG. 1: shows a tilt valve according to the present invention
(a) in closed position, and (b) in open position.

FIG. 2: shows a gun valve according to the present inven-
tion (a) in closed position, and (b) in open position.

FIG. 3: shows another embodiment of a tilt valve according
to the present invention.

FIG. 4: shows a cup according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention concerns a valve, preferably a tilt
valve or a gun valve. Preferably the valve is used for dispens-
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ing a moisture reactive liquid composition, such as one or two
component polyurethane foam compositions. As illustrated
in the embodiments of FIGS. 1 and 2, a valve of the present
invention is of the type comprising:

(a) Valve Cup (3)

The valve of the present invention comprises a cup (3) for

tightly closing the container. The cup is made of a thin,
generally circular, plate comprising a first, inner surface (3in)
and a second, outer surface (3out). The cup comprises a
substantially planar central portion and a peripheral edge
(3B). The peripheral edge (3B) of the cup is suitable for
sealingly fixing to the top opening of a container. A through
opening is provided substantially at the centre of the cup’s
central portion. As illustrated in FIG. 4, the cup of a valve
according to the present invention further comprises a first
annular fold (3C) of diameter, D, forming a groove in the first,
inner surface (3in) and a rib in the second, outer surface
(3out). The annular fold (3C) is preferably concentric with the
cup opening, which edge is preferably rounded for reasons
explained below. The first annular fold preferably has a depth
comprised between 1.0 and 5.0 mm, more preferably between
1.5 and 2.5 mm, and most preferably, the fold is 1.8+0.3 mm.
In order to reduce stress concentrations at the level of the fold,
it should preferably not comprise any edges having a radius of
curvature lower than 0.1 mm, preferably not lower than 0.2
mm.
This annular fold already has the advantage of stiffening
the plate. It follows that a thinner plate can be used to resist the
internal pressure of the container or, alternatively, a less per-
forming, and cheaper material can be used for the cup. For
example a stainless steel cup according to the present inven-
tion can be thinner than conventional cups. Alternatively,
aluminium can be used or a lower grade steel or other mate-
rial, possibly coated against oxidation and for aesthetic rea-
sons, such as a steel plate coated with tin.

In a preferred embodiment illustrated in FIG. 3, the cup (3)
can comprise a second annular fold (3D), substantially con-
centric with the first fold (3C), the second annular fold (3D)
forming a rib in the first, inner surface (3in) and a groove in
the second, outer surface (3out). The cup (3) is further stiff-
ened by this second annular fold (3D), and the thickness of the
cup plate can be correspondingly reduced.

In an alternative embodiment, the cup comprises a second
fold concentric with the first fold (3C), and having the same
orientation as the latter, i.e., forming a rib on the outer surface
(3out) and a groove in the inner surface (3in), the two folds
being separated by a substantially planar section (3A).

In order to reduce the ratio of the height to the volume of the
container, H/V, it is preferred that the cup (3) comprises a
substantially flat section (3A) between the outer annular fold
(3C, 3D) and the peripheral edge (3B), so as to not intrude
deep into the volume of the container. This allows consider-
able savings in metal for the container. For example, if the
height of a can of diameter 8 cm can be reduced by 1 cm,
yields a saving of little more than 1250 m*> material for a
production of one million cans.

(b) Grommet (2)

The valve of the present invention comprises a grommet (2)
made of a resilient material such as an elastomer, and extend-
ing on both sides of the cup through the cup opening. The
grommet has a hollow tubular portion (2A) defining a central
through bore, and at a first end facing the interior of the
container it comprises an annular flange portion (2B) of diam-
eter greater than D, which upper surface seals against the first,
inner surface (3in) of the cup (3). The rounded edge of the cup
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through opening is advantageous in that it reduces substan-
tially wear of the grommet (2) against said edge upon use of
the valve.

According to the present invention, the upper surface of the
flange portion (2B) of the grommet mates the geometry of the
first, inner surface (3in) of the cup (3) including the portion
(2C) of the grommet mating the groove formed by the fold
(3C). This geometry enhances substantially the stability of
the grommet upon use, in particular for tilting valves as illus-
trated in FIG. 1(4). Indeed, the flange of the grommet cannot
slip with respect to the cup inner surface upon tilting the valve
as it is firmly retained by the groove. The present geometry is
advantageous over grommets designs as proposed in U.S. Pat.
No. 5,762,319, US2010/147897, or U.S. Pat. No. 5,014,887
in that no vertical peripheral wall is required while retaining
nonetheless a high stability. This has two advantages: first it
permits to save a substantial amount of material which, mul-
tiplied by the production volume, can represent substantial
savings. Second, while the grommet of the present invention
can still be moulded over the cup like the grommets disclosed
in the foregoing documents, contrary to them, it can also be
assembled to the cup.

The grommet (2) can be made of any elastomer having the
required mechanical and chemical resistance, such as neo-
prene. As will be seen in continuation, lower grade elasto-
meric materials can be used as upon use, the grommet is not
so much strained in compression as in more traditional valve
designs. Typically, it is possible to produce high quality
valves with a grommet made of thermoplastic elastomer
(TPE) with viscoelastic properties much lower than neo-
prene.

In the embodiment illustrated in FIG. 3 comprising a first
and second annular folds (3C, 3E), it is preferred that the
upper surface ofthe flange portion (2B) of the grommet mates
the geometry of said second fold (3E) too. This embodiment
yields a grommet with very high stability.

(c) Valve Stem (1)

A valve stem (1) comprising a hollow tubular portion (1A)
defining a central bore (1C), said valve stem snugly fitting in
the grommet central bore, and extending on both sides of the
grommet (2), with a first end opening to ambient and a sec-
ond, opposite end being closed by an end base (1B) of diam-
eter greater than the diameter of the bore of the grommet (2),
wherein the upper surface of the base (1B) is suitable for
sealing against the lower surface of the grommet flange (2B);

Again, in order to decrease the ratio height to volume of the
container, H/V, it is preferred that the lower surface of the
stem base (1B) is substantially flat. The same advantages as
discussed with respect to the flat portion of the cup (3) dis-
cussed supra apply mutatis mutandis to the bottom surface of
the valve stem.

The central bore (1C) of the valve stem is preferably in fluid
communication with the interface between the valve stem
base (1B) and the grommet flange (2B) via at least one lateral
opening (1E), so that the valve can be actuated by tilting or
pushing down the valve stem (1), which disrupts the seal at the
interface between the valve stem base (1B) and the grommet
flange (2B) to bring the interior of the container in fluid
communication with the stem central bore (1C) and with
ambient. When the valve is actuated by tilting it, it is referred
to as a tilting valve, as illustrated in FIGS. 1(a)&(6). On the
other hand, when the valve is actuated by pushing down (i.e.,
towards the interior of the container) the valve stem, it is
referred to as a gun valve as illustrated in FIGS. 2(a)&(b).

At rest, the valve when mounted on a pressure vessel such
as an aerosol can, is gas tight. All interfaces between grommet
and cup, and between grommet and valve stem are sealed. The
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internal pressure of the container ensures that the base (1B) of
the valve stem is pressed tight against the lower surface of the
flange (2B) of the grommet. Upon tilting the valve stem, the
grommet is bent as illustrated in FIG. 1(B) and the seal
between the base (1B) of the valve stem and the lower surface
of the flange (2B) of the grommet is disrupted allowing the
liquid contained in the container to flow out through the stem
openings (1E) and through the bore (1C) to reach ambient at
the valve stem outlet. One great advantage of the geometry of
a tilting valve according to the present invention, is that the
upper surface of the base (1B) of the valve stem slips to a
certain extent round the first rib formed by the grommet
flange just before extending into the cup groove (3C). In
conventional designs, no such slippage is allowed, and one
side of the grommet flange is severely compressed by the
tilting base of the valve stem. For this reason, only material
with a highly elastic components such as neoprene can be
used in traditional tilting valves, as after the compressive
stress is released, the elastomer must recover most of its
thickness. In tilting valves according to the present invention,
the compressive stress during use is substantially reduced
thanks to this rolling/slipping movement of the valve stem
base about the grommet flange (2B). This allows materials
with more viscous behaviour to be used, and opens up the
possibility of a whole range of elastomeric materials, tradi-
tionally considered as not suitable for use in a tilting valve.

The valve of the present invention can be produced by
producing separately a valve stem (1), a grommet (2), and a
cup (3) and assembling these parts in a separate assembling
step. Alternatively, the valve stem (1) and grommet (2) can be
produced by an injection over injection moulding process,
preferably, the grommet (2) being injected over the valve
stem (1). In yet another embodiment, the grommet (2) can be
injection moulded over the cup in order to ensure a tight
interface between cup and grommet, in particular over the
groove region (3C). These over-injection techniques can be
advantageous in that they spare a time consuming assembly
step and ensures optimal interfaces between the elements.
The equipment required is, however, more expensive. The
valve of the present invention permits to make a rather flat
design of the cup which is less intrusive than valves as dis-
closedin, e.g., U.S. Pat. No. 5,762,319, US2010/147897, and
U.S. Pat. No. 5,014,887

The present invention also concerns a pressurized con-
tainer containing a liquid to be dispensed, comprising a valve
as described supra. In particular, the container should be
suitable for working at internal pressures of up to 14 bar, and
can safely resist at least 18 bar, preferably at least 20 bar. This
requirement is essential for safety reasons, since the pressure
inside the container can rise very quickly if exposed to a heat
source.

The liquid contained in a container according to the present
invention is preferably a moisture reactive composition, such
as a polyurethane foam, preferably a one component polyure-
thane foam composition.

The invention claimed is:

1. A valve for a pressurized dispensing container suitable
for dispensing a polyurethane foam, comprising:

(a) A valve cup comprising a substantially planar central
portion, and a peripheral edge suitable for sealingly fix-
ing the cup to the top opening of a container and thus
tightly closing the container, said cup being made of a
thin plate comprising a first, inner surface and a second,
outer surface, wherein the central portion comprises a
through opening surrounded by a first triangular annular
fold of diameter, D, forming a groove in the first, inner
surface and a rib in the second, outer surface of the

10

15

20

25

30

35

40

45

50

55

60

65

8

substantially planar central portion; wherein the portion
of the valve cup having a diameter less than D extends a
distance further along a vertical axis away from the
peripheral edge than the portion of the valve cup having
a diameter greater than D;

(b) A resilient grommet extending on both sides of the cup
through the cup opening, said grommet having a hollow
tubular portion defining a central bore, and at a first end
facing the interior of the container it comprises an annu-
lar flange portion of diameter greater than D, which
upper surface seals against the first, inner surface of the
cup’s substantially planar central portion,

(c) A valve stem comprising a hollow tubular portion defin-
ing a central bore, said valve stem snugly fitting in the
grommet central bore, and extending on both sides ofthe
grommet, with a first end opening to ambient and a
second, opposite end being closed by a circular end base
of diameter greater than the diameter of the bore of the
grommet, wherein the upper surface of the base is suit-
able for sealing against the lower surface of the grommet
flange;

wherein the upper surface of the flange portion of the
grommet mates the geometry ofthe first, inner surface of
the cup’s substantially planar central portion including a
triangular portion of the grommet mating the groove
formed by the triangular fold and wherein the grommet
is made of neoprene or preferably of a thermoplastic
elastomer.

2. The valve according to claim 1, wherein the edge of the

cup opening is rounded.

3. The valve according to claim 2, wherein the central stem
bore is in fluid communication with the interface between the
valve stem base and the grommet flange via at least one lateral
opening, so that the valve can be actuated by tilting or pushing
down the valve stem which disrupts the seal at the interface
between the valve stem base and the grommet flange to bring
the interior of the container in fluid communication with the
stem central bore and with ambient.

4. The valve according to claim 3, wherein the cup com-
prises a substantially flat section between the annular fold and
the peripheral edge.

5. The valve according to claim 4, wherein the lower sur-
face of the stem base is substantially flat.

6. The valve according to claim 5, wherein the cup further
comprises a second annular fold adjacent the first, forming a
rib in the first, inner surface and a groove in the second, outer
surface.

7. The valve according to claim 6, wherein grommet is
produced by an injection over injection moulding process,
preferably, the grommet being injected over the valve stem.

8. The valve according to claim 7, wherein the grommet is
injection moulded over the cup.

9. The valve according to claim 7 wherein the cup is made
of steel, stainless steel, aluminum, or a coated metal, such as
tin coated steel.

10. A pressurized container containing a liquid to be dis-
pensed, comprising a valve according to claim 1.

11. The pressurized container according to claim 10,
wherein the liquid to be dispensed is a moisture reactive
composition, and is preferably a polyurethane foam.

12. The pressurized container according to claim 11, suit-
able for working at internal pressures of up to 14 bar, and can
safely resist at least 18 bar.

13. The pressurized container according to claim 10, suit-
able for working at internal pressures of up to 14 bar, and can
safely resist at least 18 bar.
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14. The valve according to claim 1, wherein the central
stem bore is in fluid communication with the interface
between the valve stem base and the grommet flange via at
least one lateral opening, so that the valve can be actuated by
tilting or pushing down the valve stem which disrupts the seal
at the interface between the valve stem base and the grommet
flange to bring the interior of the container in fluid commu-
nication with the stem central bore and with ambient.

15. The valve according to claim 1, wherein the cup com-
prises a substantially flat section between the annular fold and
the peripheral edge.

16. The valve according to claim 1, wherein the lower
surface of the stem base is substantially flat.

17. The valve according to claim 1, wherein the cup further
comprises a second annular fold adjacent the first, forming a
rib in the first, inner surface and a groove in the second, outer
surface.

18. The valve according to claim 1, wherein grommet is
produced by an injection over injection moulding process,
preferably, the grommet being injected over the valve stem.

19. The valve according to claim 1, wherein the grommet is
injection moulded over the cup.

20. The valve according to claim 6, wherein the flange
portion of the grommet preferably mates the geometry of said
second fold.
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